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Overview

Information avallable
as af 10 November 1932
was wxed (n (Als rcport.

The 1982 Soviet Graln Crop:
Reussessing the CIA Estimate

Scveral months ago, we estimated that the 1982 Sovict grain crop would
approximatc 165 million tons, somewhat abovc last ycar's crop but well
below what Moscow was cxpecting. Although the USSR has not an-
nounced the size of this year's grain harvest, remarks by Soviet officials
can be interpreted as implying an output as low as 140 million tons or as
high as 190 million tons. In view of this wide rangc and the slow pacc of
Soviet grain purchases, we reexamined our grain crop cstimate—taking
another look at the cvidence and inoorpo_rating recently acquired data on
straw durmps and Sovict grain procurcments. The review helped us refine
our assessment, but we found no reason for altering our view on the sizc of
this year's crop. Because of the many variables involved, the 165-million-
ton figurc should be considered our best cstimalc, but onc that is subjcct 1o
crror. The maximum range of crror in our grain crop estimatc over the past
four ycars has been % 8 percent. )
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Tabte 1 '
USSR: Survey of 1982 Graln Crop Estimates

D.n-l.c' Estimute "S;t‘x'rec/Commcnu
(million tons) -
* 10 November 180 USDA official estimate
8 November ) 165 CIA
3 November 176 L
2
1 November . 185 t J.comulmnl
31 October B 190 Estimatc made by the speaker at a public lecture in Leningrad in responsc toa

" question from the audience, with the caveat that perhaps no final figure would
: be glyen for 1981 to prevent “forcign blackmail.”
19 October’ ' 185+ : ad R T X that
P the 1704 wrurrct Natveas wouiu oe 2/ million tons petter than last year.
19 October ' L1700 ) TANJUG-Yugoslav Press Agency, “According to unofTicial Saviel sources this
: year's harvest (from around 125 million hectares) will yicld some 170 million
tons of cereals.” Comment: Data relcased by the Sovict Central Statistical
Agency indicates that the harvested arca will not exceed 122 million hectares.
19 October Sce comments c, - : s T
’ :in Scptember 1982 that the 1982 Soviet harvest was
' “-well betaw pran” and that production levels would barely exceed those
’ accomplished in 1975. Grain production in that year totaled only 140 millien

tons.
& Octaber 170 USDA official estimate
4 October R 180-150
. Juul nts contacts «n the Ministry of Agniculture gave him
. tmis snformation. ) .
Qctaber 186 B. N. Chubinindz=, Chicl of Fats and Oil, USSR Ministry of Food and
. Industry, and V. Kuzmin, USSR State Planning Commission.
- 3O Seprember - 180 Estimate by the International Wheat Council. I

30 Scptember 167.6 CROPCAST-Earthsatellite Corporation. Estimate raised because wetness in
the Europcan USSR will bloat ylelds. .

24 September Scc comments [olf 2 that
the US estimate of the Sovict grain crop (presumably USDA's 170 willion tons)
iz “just a little too low."  ~ )

15 September 163.3 CROPCAST-Earthsatcliite Corporation o o

10 Scptember Scc comments

. Jmm thic 1981 crop was “‘about 160 million tons™ and thal

N ) f‘)ﬂ YCAR Micst would be e fittle better than last ycar.”

10 Scptember ~Scc comments ) . ;{hil he understood that the
1982 harvest “us a little bit better than in 1981

1 Scptember 180 C T consultant
Scptember 179 Crop Condition Assessment Division, (Huuston, Tcxas), Forcign Agricultural

Service, USDA.

Scpleinber m(j L ‘ : —j______

3t July 163.3 CROPCAST-Earthsatcllitc Corporation
26 July 165 ClA ‘

15 July - 168.8 CROPCAST-Earthsatcellitc Corporation
12 July 175 CIA

12 July _ 170 USDA official cstimate

Early July 160 : Officials of L J—g;ain trading firm
28 Junc ) 185 ° ClA

June 183 USDA official cstimale

« Assumes that 1981 grain production was 158 mlllion tons.




" The 1982 Soviét Graln Ci"op:
Reassessing the CIA Estimate

CIA monitors Soviet agriculture year round. In esti-
mating the crop, a tcam of analysts, including agrono-
Eisxs. agricultural cconomists, mctcorologists,
' usc data from
c ‘wcather stations, colla(crat.t J
qd 3 ~to forccast annual grain producuon n the
SSR. Becausc of the uncertainty surrounding the
tow level of Sovict grain purchascs in recent months,
we have revicwed our analysis of this year's grain
crop. The review included an cvaluation of what we
kniow about other Sovict grain crop cstimates, and the
assessment of postharvest indicators, such as straw
dusmps and Sovict domestic grain procurcments. To
" cross-check our cstimate, we also used an alternative
tacthodology that looks at grain production in six key
arcas.

A Survey of 1982 Soviet Graln Crop Estinmtes
Rccent cstimates of 1982 Sovict grain production
range from about 140 10ns 10 about 190 million tons
(tablc 1). Estimates attributable to Sovict officials
privy to idtcrnal information about the size of this
year's crop cover the entire range of forccasts, thus
providing little conclusive insight regarding the likely
outcome of the harvest. Estimates by USDA and the
Carth Satcllite Corporation arc in linc with our
estimatc, indicating that the 1982 harvest will be
slightly better than last year's—unofficially reparted
it about 160 million tons. Estimaltes by other Wester
cxXperts on iovicl agriculture, including b .9

and the International Wheat Council in
London, tend to be on the high sidc, in our opinion.
Nonc of these authoritics devote the resources, man-
power, and methodology to the cstimating proccss
that CIA docs. Morcover, our agronomist, chicef mete-
orologisl,ﬁ are in completc agree-
ment concerning thic size of this year's crop, und this
is the strength of our analysis. :
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Tabled - , o e Tl
USSR: Preliminaty Procurement Dats, 1982 o

Ecanomic Estimated Peeceat of Oblasts Datc of Amount of
Rcgion Percent of Total Reporting Procurenient Procurements »
Grain Production Reporling
(1971-80 Avcrage)
Baltics 3 - 100 _Normal Above average
" Belorussia 3 100 Norm! Above average
Central 6 92 . Normal * Above avcrage
Centeal Black Earth 6 80 Normal Avcrage
Yolgx i 66 Late Average
Volgs-Vyatka 3 100 Normal Average
North Caucssus 9 43 Normal Below average
Ukraine ) 22 <8 Late Avcruge
Urals 6 67 Nocinal Avcrage
Karakhitan ® 14 26 Normal <
West Siberia 7 14 Normat <

* Comparcd with the 1976-80 pcriod.

® Kustanay is the only major grain-producing oblast in Kazakhstan
that has reportcd as of 2 November. The relationship between yicld
and procurcments is in agreement when comparing 1981 with 1982,
Our 1981 cstimate for yicld in Kustanay was 11 ¢/ha whitc
procurcments were about I million tons. A recent Saviel press report
placed this ycar's yicld at 13 ¢/ha and procurements at 4 million
toni. The record amount of grain sold to the statc from Kustanay is
1.7 million tons.

< Insufficicnt data available 10 make 1 valid determination.

Graln Procurements average in these major winter grain-producing
Wc havc completed an analysis of all grain procurc- arcas, we had scen more procurement reporting by
ments reported in the Sovict press through 2 Novem- now. The lack of reporting from the Ukraine is of
ber. Although the level of state procurements docs not  particular interest in that this arca typically pro--
nccessarily relate dircetly to total production, it can duccs about 40 percent of the total winter grain
indicate whether a region has experienced a compara- crop.

tively good, average, or bad year. The procurement
data analyzed reflects reporting primarily at the Converscly, press reports indicate that the fevel of
oblast level. We have aggregated it by region/republic  procurcments in the northern regions of Europcan

in tuble 3. Wec beiicve the procurement data, or in Rassia (Baltic Republics, Central, Central Black
sorm cascs the lack of it, tend 10 support our current Earth, and Volga-Vyatka) is much closer to average,
production cstimatc: ) and in somec arcas cven above average. Qur analysis

’ indicates thut grain production in these areas will be
¢ Procurcment reports from the Ukraine and the ncar average or slightly above average.

southern Volga valley arc spacsc; we belicve that
this indicatcs lower-than-average sales to the statce
(scc map). In ycars when praduction was better than

3 | SecTT———




Table 4

USSR: Computations for Six Key Oblasts/Republic Metliodalogy «

“1970 1 l97l 1972 1973 I974 1975 l976 1977 1978 1979 1980 1981 1982
QOblast/Republic
Average yheld 164 164 132 189 171 108 191 176 208 147 164 129 132
(centners per hectare)
Altay 134 158 19.9 125 57 130 160 140 160" 13.5. 11.9% 6.0 £.0
Scvero-Kazakhstan 143 115 137 175 109 7.8 180 143 142 185 17.0% 141 120
Orenburg 1.9 115 86 12,7 127 2.5 157 90 163 135S 110% 7.0 5.0
Volgograd ' . 17.6 10.8 45 17.t_ 160 39 19.2 120°* 197 9.5+ 150* 70 9.0
Dneprapetrovsk 226 211 153  31.7 30.7 1i8. NA 330 330 18.1% 278 230 239
Bcelorussia 169 -21.4 123 -21.9 266 19.7 268 232 255 151 160 203 2l.4¢
USSR .
Harvested acea 1193 1179 120.2 126.7 127.2 127.9 1278 130.3 128.5 126.4 126.6 125.5 1220
(million hectares)
Impted production ¢ 184.5 1823 149.6 2258 205.1 130.3 230.2 2163 252.0 1752 1958 152.7 1519
{milllion metric tons) )
Actual production 186.8 181.2 168.2 222.5 195.7 140.1 223.7 1957 237.4. 179.2 187.1 158.0
Percent of error —1.2 06 —111 1.5 48 —7.0 29 105 62 —22 AS -34

& The average yicld for all geains grown in these arcas correlates
closcly with the average all-grain yicld for the USSR.
® Estimate.
¢ [nlate Octuber the Soviet press repucted a yietd of 19.8 ¢/ha for
T 1982,
4 Iinplied production = average yield (oblasts/republic) X harvest-
cd arca (USSR) X 0.943 carrection factur.

e Procurcment information for the regions cast of the
VYolga River——normally published by late October—
is still largely unavailablc.

Oblasts/Republic Methodology

As a check on our current estimating mcthodology,
we uscd an alternate method to obtain a total grain
production figurce for thc USSR. The “Six Key Ob-
lasts/Republic Mcthodology™ suggests a total crop of
about 152 million tons for this ycar (tablc 4). The five
ablasts (Altay Kray, Scvcro-Kazakhstan, Orenburcg,
Volgograd, and Dnepropetrovsk) and one republic
(Bcelorussia) used in this methodology were sclected
because they generally experience the types of weath-
cr problems and growing conditions that cxist in the
prircipal winter and spring grain regions. The total

Seerct—

average yicld for all grains grown in the oblasts/
republic corrclates closely cach ycar with the national
average yicld,

The arca harvested nationwide multiplicd by the
average yicld of the key oblasts/republic provides an
approximation of total grain production. By compar-
ing this number to actual annual production for the
recriod 1970-80, we derlved a 0.943 correction factor.
This factor was then multiplicd by the original ap-
proximation to obtain an implicd grain production
number for cach year in the study period. Exr'ludmg
1977. &

Bthis surrogate for the standard
UPSTR!:ET csumullng procedure has proved accu-
ratc to within *4 percent. The range of crrors has




Table 5

USSR: Growth Envirenment in Six Key Oblasts/Republic

1932

TTY

Oblast/Republic Key Frenipi- LT ®  Soil Moisture© Estimated Precipl- ETP Soil Moisture Estimated

Momh  tation* e Yield tation ’ Yicld

. : Beginning Endof (c/ha) Beginning End of {c/ha)
of Month Month of Month Month

Spring gralas .
Qrenburg July 10 202 ? i 7.0 24 227 M 1 5.0
Scvero-Kazakhstan  July 67 180 34 28 14.1 44 180 17 13 12.0
Alay July 66 168 4 12 60 . 38 16017 10 80
Vaolgogead East July 20 215 3 ) 1 7.0 17 205 4 2 9.0
Wiater grains ——
Dngpropetrovsk ___Junc 34 154 57 28 3.0 N 15340 1§ 230
Volgograd West June 56 187 41 24 - 18.0 69 162 42 27 18.0
Winter and spring )
graloa
Belorussia June 75 121 36 33 20.3 ‘57 113 33 27 21.4

July 62 146 35 an 62 i 27 7

» Precipitation (measured in millimeters of rainfall). Rainfull during
the eritical months of June and July are vital to plant growth and de-
velopment. At this time of year low precipitation usually results in
reduced yiclds. This year, precipitation was low in all spring grain
arcas.

" ETP (Evaporation Transpiraticn Potential). A measurement of
detnand pluced upon the total plant system. Included in this
parameter are temperature and wind movement. The higher the
ETP values, the morc stress the plant cndurcs,

been from — 11 percent to +6.2 percent. Using this
incthodology, the 1982 Sovict grain crop would not be
expected to exceed 161 million tons.

We also have conducted a detailed 1981-82 compiri-
son of the growing cnvironment in the key oblasts/
republic during June and Juiy, the critical months
during which winter and spring grains flower and
yicld potential is determined (table 5). In gencral, the
comparison shows that overail growing conditions, as
indicated by the combination of soil moisture, cvapo-
transpiration and precipitation, were only slightly
improved this year. {n the arcas where growing
conditions were better this year, our published esti-
matc of yiclds shows commensurate improvement

< Soil moisturc (expressed as a percent of the soil's water-rctention
capacity). A calculated valuc that incorporates precipitation and
ETP. The lower the suil moisture, the less water available to the
plant's root system. Scvere stress usually accurs when soil moisture is
tess than 25 pereent of total available soll moisture. .

Probability of Error Analysis

Based on our track record over the past cight ycars,
probability analysis shows that CIA cstimatces arc
within 9 percent of actual Sovict grain production two
out of three timces (sce graph). We are within 12
percent of the reported figure 90 pereent of the time.
However, the number of data points represented by an
cight-ycar period arc statistically too few to gencrate
a truc crror probability curve. If annlicd to this ycar's
cstimate, probability analysis suggests that there is
onc chance out of three that we could be off by 1S
million tons, and onc chance out of 10 that we could
be off by 20 million tons. This is overlv nessimistic in
that crrors in the carly ycars o ‘J )




USSR Grrin Production:
Probabilities of Error in CIA Forecasts

Percent Error
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xampte: 67 pesvent of the {orecasts have an crror of 3.5 percent.

Z )wcrc considerably higher than thosc in recent
- years. Improvements in our weaiher data and model

algorithms, and ) .
’ . Jd have cnabled us, on the average, to
come within 4 percent of actual Sovict grain produc-
tion over the past four ycars (assuming that the 1981
crop was 158 million tons). Errors during this period
ranged from — 5.6 percent to about 8 percent. A
similar rangc of crror suggests that 1982 Sovict grain
production could fail between 156 and 178 million
“tons.

Historical Yield and Acreage Datsa
A strong casc can be made that this ycar's grain crop
is not likely to be much larger than 165 million tons, a

" figurc rcached. by analyzing historical harvested acre-
age data and average national yiclds (table 6). This
year's harvested area—estimated to be about 122
million hectares—is the smallest in a decadc, and that
constraint alonc places upper limits on the amount of
grain that could possibly be produccd, given this :
year's poor weather. Analysis of three possiblc
cases—that is, if the crop comes in at 170 million, 180

~Boaret.

Table 6
USSR: Grain Production, Area, and Yield Analysls

Year Production Arca Yictd
(millton (million (centners/
~ tons) hectares) hectare)

1976 223.7 127.8 {1.5
1977 195.7 130.3 15.0
1578 237.4 1285\ 185
1979 179.2 1264 14.2
1980 189.1 126.6 14.9
1976- 80 (average) 205.0 122.9 16.0
1981 ¢ 158.0 125.5 12.6
1982 Scenarics )

Highly unllkely 120 122 15.6
Unlikely 180 122 14.8
Possible 170 122 13.9
Likely 165 122 11.5

» Production is the unofficially reported Sovict l'gurc for the l981
crop.

million, or 190 million tons-—indicates the following:

« A crop of 190 million tons harvested from an arca of
only 122 million hectares would give a nationwide
yicld of 15.6 centners per hectare (c¢/ha)—the
fourth-highest yicld cver. This casc is highly
unlikely.

« A crop of 180 million tons would requirc a ylcld of
14.8 c/ha—possible but also unlikely in our
judgment,

« At 170 million tons, the yicld becarnes 13.9 ¢ /ha—a
possible achicvement.

Assuming that last year’s crop was only 158 million

tons, a yicld of 12.6 ¢/ha was obtained from a total

harvested arca of 125.5 million hectares. Our pub-

lished estimate of 165 million tons implics a 1982

yicld of 13.5 ¢/ha, which is consistent with the

opinion of most Western cxperts on Sovict agriculture

- that this ycitr's crop is somewhat better than last

year's. The average all-grain nationwide yicld during
1979-81 was 13.9 ¢/ha.




